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Abstract 
Based on a review of the literature on competition, 
several hypotheses on the effects of competitive instructional 
set on both speed and accuracy measures were explored usin g 
a paired associate learning paradi gm, One hundred and forty 
second graders (70 boys and 70 girls) were randomly assit;ned 
to three instructional treatments: speed riompetition, 
accuracy competition and non-competition. The competitive 
groups were further divided into relative positions of win, 
lose and tie; subjects were equally divided by sex, Althou gh 
the subjects in the speed competition group performed sig-
nificantly faster than subjects in the other conditions, no 
significant differences were found between any of the treatment 
conditions and the non-competitive condition on number of 
errors in performance, Indications were that males and 
females may employ a different strategy approach to non-
competitive situations but that both respond equally to a 
competitive situation. Several possible explanations for 
these results are discussed, The implications of these results 
for education indicate that care and caution should be used 
in applying co~petitive instructional sets as a un{versal 
classroom technique. 
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Introduction 
The concept of competition has lon g been of conc ern . 
to educatdrs, parents and society. For example, it may be 
questioned whethir competition acts as a positive cir negativ e 
factor in human interaction. A corollary concern of such 
interest is the role bompetition · may play in enhancing human 
learning. In social situations it is generally conceded that 
competition negates group cooperation and cohesion (Johnson & 
Johnson, ·1975). In contrast, competition has been consider ed 
a critical component in the acquisition and performance in 
various facets of learning (Hurlock, 1927; Maller, 1929; 
Greenberg, 1932). Although there is much debate as to the 
types of tasks and situations with which competition is really 
effective (Johnson & Johnson, 1975), the effects of competiti on 
on learning have not been fully explored. 
Purpose 
The present study examined various instructionai 
sets utilized to · explore the effects of conipeti tion on 
accuracyi latency and retention in a paired associate task. 
The differential effects of emphasizing speed as oppo'sed to 
accuracy in a competitive situa~ion is considered, The 
effectiveness of competition in these situations is then 
compared to a non-competitive situation, 
The revi~w of literature shows a diversity in the 
definition of competition. These differences in theoretical 
approach result in contrasting facts involving task, subject, 
>-- --~-~'!!"!!!'"'!111!!!!!1!1~~---- --- - -- ---_;__------------------ ~--
and situation, Previous results mus t be then interprete d 
with due consideration to the experimenter's choice of task, 
subject, and situation, 
Definition 
2 
A review of the literature indicates that competi-
tion has been studied under various methodolo gical paradi gms , 
The very diversity of this research creates considerable 
difficulty in the development of a uniform theoretical 
approach to assessin g the effects of competition and leave s 
many questions to be answered, 
Variations in research strate gy has led to several 
definitions of competition. Some paradigms (Deutsch, 1949; 
Kelley & Thibaut, 1969) emphasize the role of motive as a 
precondition to examining the effects of competition . Game 
theory defines some forms of competition in terms of a 
"win-lose" situation in which the goal sought allows for 
delimited outcomes favoring one participant over another 
(Wrightsman, 1972), The "win-lose" approach has been employed 
by Weingarten and Mechner (1966) and Lindsley (1966) to 
identify the parameters of competitive behavior in laboratory 
studies, A similar approach has been used by Clifford (1971) 
in school-related studies. 
A modification of the "win-lose" approach has been 
developed by McClintock (1972), He defines competition in a 
"win-lose" situation as viewing one's personal gains relativ e 
to the performance of another individual, In support, Mithaug 
--
J 
(1973) suggested that this criterion, i.e. performance in 
relation · to that of another, is a central criterion in 
evaluating the effects of performance in a ".win-lose" situation. 
In the current study, competition is defined as 
behavior exhibited · in a "win-lose" situation in which the 
relative gain of performance is stressed in relation to th e 
performance of another individual. 
Task Variables 
The use of various tasks and methodolo gical appro ache s 
has characterized the research on competi~ion. In particul ar , 
research studies have emphasized the role of personal motiv e 
upon performance in competitive game situations and in motor 
tasks under conditions of delimited social interactions. Com-
plementin g this re s earch, the effects of competition have 
been studied under school settin gs. 
Many studies of competition have appeared undet t he 
rubric of game theory. Yet the focus of this research ha s 
been on cooperation, not competition, Moreover, tasks 
employed under this paradigm have stressed motive for per-
formin g rather than outcome effects, Finally, since the 
players' choices are interdependent, competition itself was 
nece s ~arily ~aladaptive (McClintock, Gallo & Harrison, 1965) , 
The theoretical impetus for viewing competition in a com-
petitive game situation comes from small group theory in 
which cooperative behavior is seen to enhance group functio ni ng 
while competition is viewed as inhibiting group performance 
l-1, 
(Gallo & McClintock, 1972; Kelley & Thibaut, 1969), 
Laboratory research has also stressed performance 
tasks which emphasize cooperative behavior as an adaptive 
response (Sidowski, Wyckoff & Taborg, 1956; Sidowski, 1957; 
Kelley, Thibaut, Radloff & Mundy, 1962; Azrin & Lindsley, 1956 ). 
In contrast, Mithaug (1973) suggests the need to explore the 
full range of effects attributable to competition, particularly 
in situations in which a competitive posture represents a 
viable altern~tive. These effects, however, have not been 
fully explored in laboratory conditions, 
Clifford's research (1971, 1972) has explored the 
effects of competition in academic settings, This research 
is particularly important since it departs from previous 
efforts which have been restricted to controlled laboratory 
situations and/or situations allowing for limited social inter.:. 
actions~ · Clifford's work offers a research model more 
congruent with actual classroom competition, 
Several investigations have studied the effects of 
competition on academically-related performance tasks, Many 
of these studies have focused on motor tasks with a speed 
component, In brief, it has been demonstrated that competition 
increases performance on speed tasks using either motor or 
simple arithmetic problems (Greenberg, 19J2; Hurlock, 1927; 
Maller, 1929). 
However, Clifford questions whether these tasks are 
too simple to provide an adequate school analog as well as 
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whether the same effects would be found in tasks which empha-
sized power rather than speed, In one experiment, Clifford 
(1971) employed a digit substitution task and had fifth and 
sixth graders compete on how fast they could copy figures, 
Her results showed that subjects in the competitive set copied 
more digits than subjects in the non-competitive group. In 
subsequent research, Clifford, Cleary and Walster (1971) 
employed a mathematics test emphasizing accuracy and found 
that a competitive set had no effect on performance, Cliffor d 
(1971) employed a word list in comparin g the performance of 
competitive groups and a non~competitive group on a task 
emphasizing accuracy and not speed, Her research demonstrate s 
that performance on a classroom-administered power test was 
not . enhanced under competitive treatments (Clifford, 1972). 
The task she used, however, was at the hi gh end of the tas k 
difficulty continuum. Her results, therefore, may be attribut-
able to the level of task difficulty rather than to the . fact 
that the task instructions emphasized power rather than speed, 
In addition, no direct comparison was made between the power 
task and an equivalent speed task. In contrast, the current 
study compares performance on a ta.sk emphasizing speed with a 
power task, while holding the level of difficulty constant, 
A power task is defined as a problem-solving task in which 
performance is limited by time constraints. 
Another task component to be considered is retention 
and how it is affected by a competitive set. · Blair, Jones 
and Simpson (1968) state that motivational conditions can 
6 
either interfere with or facilit a t e re ten t ion, Usin g a power 
test, Clifford (1972) found that retention was not improved 
under a competitive conditioh, However, it may be asked 
whether there would be a differential effect on retention bas ed 
on a speed ver sus a power condition, ernployin B t he same t ask . 
Subj ect Variables 
The role of competition among males and females i s 
of considerable interest. However, research findin gs on s ex 
effects are inconclusive. Several studies (Mad s en, 1967; 
Miller & Thomas, 1970; Kagan & Madsen, 1971) ha~e found fe w 
differences between males and females in response to cooper a -
tive/competitive situations. Some studies (McKee & Leader, 
1955; Shapira & Madsen, 1969; ijelson, 1970) report boys to 
be more competitive than girls. However, Kulber g and Woulf f 
(1973) found males more competitive under some reinforcement 
conditions and females more competitive under other reinforc e-
ment conditions. The sex variable, therefore, will be 
examined in the present investigation, 
Nelson (1970) and Madsen (1971), using the Madsen 
Cooperation Board, found that American children became more 
competitive with increasing age and exposure to formal educa-
tion. The paired associate picture task employed in this 
study has been previously used by Kulber g and Woulff (1973) 
and Comiskey (1975) with youn g children in first and second 
grades; Second graders were used as subjects for this stu dy 
since the task has been shown to be appropriate to their 
abilities, and they have been exposed to at least two years 
7 . 
of formal education, 
Situational Variables 
The effect of the competitor's presence is a factor 
which has been of interest to researchers, Cottrell (1970) 
and Ryan and Strawbridge (1969) found that .the competitor's 
presence can enhance the performance of a subject in the com-
·petitive situation, Question has arisen, however, as to 
whether the subject's knowled ge of the competitor is an 
important component of this effect, Remote goals or competitor s 
may not prove to have high motivational value, and, if they 
are not perceived as relevant, may have little or no effect 
on his/her behavior (Cartwright & Zander, 1953). A prior 
question _may be asked as to the effects of competition under 
conditions in ·which this variable is held to a minimum (Davi s, 
Laughlin & Komorita, 1976). This study uses a "reported 
other" rather than an actual competitor in surveying the 
effects of competition on performance and retention of a 
learning task, 
A second variable of concern to researchers is statu s 
among competitors, Smith (1959) concluded that there is a 
tendency for subjects who viewed their performance as successful 
to raise their level of aspiration and for subjects who viewed 
their performance as unsuccessful to lower their level of 
aspiration, Stron g (1963), controlling for subject's ability 
level, found that in competitive situations subjects preferred 
to compete with persons of similar ability and that such 
8 
pairin g enhances co mpetition. I t will be que s tioned whet her 
children view competition .differently dependin g on whether 
they are winning, losing, or tied, 
Hypotheses and Prediction 
This study investi gates the effe c ts of different 
types of competitive situations on performance and retention 
on a recognition learning task. Specifically, it asks whether 
an instructional set emphasizin g accuracy versus speed will 
lead to more effective performance among competitive group s 
in contrast with a non-competitive group. Further, it is 
asked whether conditionsassociated with performance of a 
competitor (i.e. win, lose or tie) will effect performance, 
The central hypotheses of this study are: 
(1) Competitive instructional set is more effective in a ss i s ti ng 
the learning of recognition tasks than is a non-compet i ti ve 
instructional set, 
(2) Competitive instructional set is more effective in assistin g 
the learnin g of recognition tasks which emphasize speed 
rather than accuracy. 
(3) Competitive instructional set enhances retention more than 
does non-competition, 
. (4) Competitive instructional set enhances retention when 
speed is emphasized more than accuracy, 
(5) Competitive instructional set is more effective when th e 
individual is near his competitor in performance rather 
than when he is ahead or behind, 
9 
(6) Competitive instructional set is equally effective among 
males and females in facilitatin g perfotmance, 
The following predictions are tested: 
(1) a, The competitive groups will make fewer errors than 
the non-competitive group. 
b, The competitive groups will perform faster than the 
non-competitive group. 
(2) a, The speed competition group will make fewer errors 
than the accuracy competition group. 
b, The speed competition group will perform faster than 
the accuracy competition group, 
(J) The competitive groups will make fewer errors on the 
retention tasks than does the non-competitive group, 
(4) The speed competition group will make fewer errors than 
the accuracy competition group on the retention tasks, 
(5) Subjects in the tied condition will make fewer errors 
than those in the other two positions, 
(6) There will be no difference in the performance of males 
and females in reference to either errors or latency, 
Method 
Subjects 
One hundred and forty second graders (70 boys and 
70 girls from five local elementary schools in South Kin gsto wn, 
Rhode Island) were selected for this study. Parental permis s ion 
was a necessary condition for inclusion. Males and females 
were separately and randomly assigned to the different treat-
ment conditions so as to · assure an equal number of males and 
females in each group. The list from each school was assi gned 
separately in . order to maintain the same proportion of subjects 
from any one school in each of the groups. 
A further criterion was used to screen subjects for 
participation. Mallory (1972) found that among second grader s 
there is a distinction between visualizers and verbalizers and 
that visualizers have superior performance on pictorial paired 
associate tasks. Therefore, there would be students for whom 
such a task would be too easy or too difficult. In order to 
provide a check on the appropriateness of this task, those 
subjects who did not answer at least one right on the practice 
trial or those who answered all the items correctly on the 
third trial were replaced as subjects. This provided a control 
for those subjects for whom the task was inappropriate, In 
addition, this procedure permitted differentiation of the ahead 
and behind position on a pre-programmed basis. 
When a subject was eliminated on either of these 
criteria, an ~dditional subject was randomly drawn from the 
-11 
remaining names on the appropriate list of males or f emale s 
in the different schools. Seventeen subjects were replaced: 
four because they did not understand .the task, thirteen because 
the task proved too easy for them. Those eliminated were 
evenly divided between males and females (one more female was 
dropped than males) and were spread across all treatment 
conditions~ No discernible pattern as far as IQ, SES or 
achievement was found. 
Assignment to Groups 
One hundred and forty subjects were assigned to 
treatment conditions, according to the following design, 
Sp 
M 
F 
Vlin 
N=10 
N=10 
Lose 
N=10 
N=10 
Tie 
N=10 
N=10 
------------------------------------------------------------
Ace 
Control 
M 
F 
M 
F 
N=10 
N=10 
N=10 
N=10 
N=10 
N=10 
N=10 
N=10 
Figure 1. Schematic representation of treatment conditions 
Subjects were assigned to one of three conditions, 
speed competition, accuracy competition .and non-competition. 
The speed competition condition emphasized answering correctly 
first, the accuracy competition condition emphasized the total 
number right, and the non-competitive group was simply asked 
··-
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to perform the task with no reference to a comparative group. 
The subjects in the competitive groups were further assigned 
to a competitive positive relative to the other person, win, 
lose or tie. This assignment resulted in 14 cells with 10 
children to a cell. 
Task 
Clitford {1972) asked what are the effects of task 
difficulty on competition. However, as discussed earlier, 
there is some question as to the range of diffic~lty such a 
task will a~sume. C6nsequently, a task was sought which would 
occupy the middle-range of difficulty, being appropriate to 
second graders. Lynch and Rohwer (1973) found that pictures 
are better recognized and matched than words. A paired associ-
ate pictorial task was deemed an appropriate one for second 
graders (Comiskey, 1975). 
The task and procedure was . adapted from Kulberg 
(1967). In this procedure the subject was first presented 
with seven pairs of pictures ~nd was asked to associate the 
stimulus-response pictures with each other. After the pre-
sentation of all seven pairs, each of the stimulus pictures 
was presented alone and in a different order than originally 
presented. For each picture, the subject was required to 
recall each of the appropriate associated pairs. This methbd 
was adapted to a · recognition format rather than a recall one 
in order to facilitate information-gathering with respect to 
latency of response. 
1J 
The list of paired associate- pictures consisted of 
seven pairs of pictures selected from the Peabody Picture 
Vocabulary Test on the basis of having low verbal association 
(Palermo & Jenkins, 1964), On each trial, the pairs and the 
stimulus pictures were randomly ordered, One trial consisted 
ot the presentation of the seven pairs of pi~tures and the 
seven stimulus pictures, 
Apparatus 
The pictures were prepared on 2 x 2-inch black and 
white slides, seven with both the stimulus-response items and 
seven with just the stimulus items, These were placed in a 
Kodak Carousel proje~tor and set to change automatically every 
eight seconds, The projector was set on a table behind and 
above the subject and projected a picture (1' x 1') onto a 
screen just in front of the subject, The order of the pairs 
and of the stimuli were randomly determined so as to avoid any 
serial learning effects, Each subject was presented with the 
same sequence, One trial consisted of the presentation of the 
seven pairs and then .~he seven stimulus cards, Two blanks 
were inserted between the trials, thus allowing for a 16-second 
rest period, . Each trial took two minutes and there were seven 
trials in each series of presentations, 
To facilitate recording, an individual station was 
constructed on which the subject would be able to respond, 
This station was constructed with one-quarter-inch plywood and 
covered with white · contact paper, Seven buttons were set into 
the workboard directly in front of the subject, Above each of 
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these buttons was one of the r esponse picture s and a li ght, 
The mechanism was designed so that when the subject responded 
to the stimulus item, he/she could push the button in front 
of the picture he/she thought was the correct response. The 
light over that picture would remain on after the button was 
released ~o that the subject could still tell which picture 
he/she had selected, Near the top of the station there were 
two lights under manual control of the experimenter which 
indicated whether the answer chosen was correct or incorrect. 
Both lights extinguished as the next slide was presented, 
In addition to errors, latencies were also recorded, 
A timer was attached to the lighting systemr when a response 
was made by the subject, the timer was set to stop and record 
the latencies, An electric eye was placed in the screen and 
connected to the timer. Changin g of the s lides would res ta r t 
the timer, thus allowing for continuous recording of the next 
latencies, Latencies were recorded cumulatively for each 
series of presentations; 
Feedback was manually controlled by the experimenter 
and was provided on 5 x 8-inch index cards, indicating winnin g 
(+1 to +7), losing (-1 to -7), or tied (no numbers). In 
addition, a set of cards was prepared for the non-competitiv e 
group reading trials (numbers 1 to 7). An index card holder · 
was placed to the immediate left of the subject within direct 
line with his/her vision, At the end of each trial, the appro-
priate card was placed in the holder by the experimenter, 
15 
The test of retention required the subject to ma t ch 
the previously presented stimulus pictures with their accom -
panying pair. 
Procedure 
The equipment was placed in a 20 x 10-foot room of 
a mobile office which was then moved from school to school, 
Subjects were seen individually by one of the experimenters, 
either a male or a female, in a counterbalanced manner con-
trolling for sex of experimenter. 
In order to acquaint the subject with the task, all 
participants went through a trainin g phase in which they were 
asked to learn a practice list of four pairs of pictures 
mounted on J x 5-inch index cards and slides, Each pair was 
presented followed by a card containing a single .stimulus 
picture. 
The following instructions were reads 
This is a task to see how well you can remember 
pictures. First, you'll . see a pair of pictures 
like this (illustration pair); then, you'll see 
only the picture on this side (illustration 
stimulus card), Your job is to guess what goes 
here, To help you guess, here are the pictur es 
of the answers (point to pictures on station), 
All you have to do is to push the button in front 
of the picture that you think goes here, When you 
do, one of these lights will li ght up to sho w you 
which one you picked, Which one would you push 
for this (illustration)? OK, and this lit up 
to .show you which one you picked, 
Now these li ghts here will show you whether you 
are right (turn on green, yes) or wron ~ (turn on 
red, no), In this case, you're right (yes). Let's 
try these, OK? 
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The subject was then presented with the four practice pair s 
and the stimulus cards to which he/ s he was asked to re spon d . 
The experimenter continued with the following instructions: 
Now that you have the idea, I would like to 
continue to practice with these pictures - onl y 
you'll now see the pictures up here on the 
screen, First, you will see the four pairs; 
then you will see only the picture on this side. 
Push the button in front of the picture you think 
goes ·with the one up on the screen. 
At this point, any subject who did not get at least one ri ght 
was replaced by a student from the alternative list. After 
the practice trial was run, the subject was further instruct ed: 
OK, now that youi~e practiced, I will show you a 
new set of pictures on the screen. First, you 
will see the pairs and then just the stimulus 
picture, Ail you do is push the button in 
front of the picture you think goes with it. 
Then, depending on treatment condition, the following instr uc -
tions were given: 
Control: When you are finished with each set or 
trial, a card like this will be put in front of 
you to show you that a new set is coming up, So, 
a card like this would mean that this is the 
second trial, 
Speed Conditions This has already been done .at 
another school, and I would like to see how well 
you do compared to another child at that other 
school, The machine already has that other child's 
answers and how quickly that child did them, I 
would like to see how quickly you can get the 
right answers compared to that child, To help 
you know how well you're doin g , after each set 
of pictures, I will place a card like this in 
front of you. It will show you whether you are 
winning, losing or tied, So, if you see a card 
like this, it means that out of all the ones you've 
done so far, the other person has gotten four faster 
than you have, This would mean that you have gotten 
four faster, Now, what would this mean? Remember, 
the score tells you whether you are getting the 
answers faster than the other child, You will 
know if they are right or wrong by these lights. 
Any questions? OK? Ready! 
Accuracy Conditions This has already been done at 
another school, and I would like to see how well 
you do compared to another child at that other 
school, The machine already has that other 
child's answers, I would like to see how m~ny 
you can get right compared to that other child, 
To help you know how well you are doin g , after 
each set of pictures, I will plate a card like this 
in front of you, It will show you whether you are 
winnin g , losin g or tied, So, if you see a card 
like this, it would mean that out of all the ones 
you've done so far, the other person has four 
more ri ght than you do, This would mean that 
you would have four more right than they do, 
Now, what would this mean? Remember, the score 
tells you how m~ny you are gettin g right compared 
to the other child, You will know .if they are 
right or wrong by these lights, Any questions? 
OK? Ready! 
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Since the comparison competitive child was a "reported other" 
and his/her performance was controlled by _the experimenter, 
a prearranged comparison score was provided at the end of 
each trial to each subject, . Over . the first three trials, 
subjects found themselves winning, losing or tied with the 
fictitious competitor, These same assigned positions were 
maintained over the next four trials, 
Each subject's responses were recorded in terms of 
, 
correct, incorrect, and no response, In addition, latencies 
associated with each trial were recorded, At the end of the 
task, the subject was asked to match the stimulus and respon s e 
pictures correctly on the test of retention, This procedure 
was repeated after 24 hours, 
In the debriefing phase, the experimenter thanked 
the child and asked him/her not to tell the other children 
about the task, This time also allowed the experimenter to 
counter any possible negative reactions to the experimental 
conditions and to check the effect of the manipulations, 
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The pre s ent study encompas bes two treatm en t condi-
tions (speed and accuracy competition) .under three levels of 
competition (win, lose and tie) for both males and females. 
In addition, there was a non-competitive group whi.ch receiv ed 
no instructions or reedback in relation to win, lose or tie. 
Five dependent measures were employed. All the 
errors a subject made in learning the task were totaled to 
yield one number, a total errors in performance score, A 
particular type of error, the "no response" was partialed out 
from this total score and analyzed separately in order to 
observe strategy used by subjects in dealing with competitive 
situations. Latencies were recorded, and the total time needed 
to respond to all the stimulus pictures was used as a single 
score, Latencies for no responses were recorded as full time 
of exposure (8 seconds), Total errors on the immediate and 
delayed tests of retention were also recorded, 
Results 
Analyses were done on five dependent measures, 
total errors on performance, use of the ''no response" cate gory, 
latency scores, and errors asso c iated with immediate and 
delayed test of retention, Total errors in performance durin g 
the seven trials included the "no response" measure. The 
"no response" measure was then partialed out and analyzed 
separately, The ,05 level of significance was adopted for all 
statistical tests, Means and standard deviations for the fiv e 
dependent measures are reported in Tables A-E. 
As a preliminary procedure, the F max test (Winer, 
1972) for homogeneity of variance was · applied to the data, 
For all analyses, excepting the "no response" category, there 
was no violation of the homogeneity of variance assumption. 
The "no response" category was statistically si gnificant at 
the ,05 level (F max=16.74, p ,05), Therefore, some caution 
need be assumed in interpreting data associated with this 
measure, 
In order to examine the relationship between latency 
and errors and latency and "no response", correlations were 
computed for the number of total errors on performance, 
no response, latency and the number of errors on the immedi a t e 
test of retention. These results are reported in Table 1, 
In viewing these data, it may be observed that 
significant relationships were found between the number of 
errors in performance and latency, and the number of errors 
on the immediate test as well as among latency and the ·"no 
1) 
2) 
3) 
. 4) 
*p 
TABLE 1 
Intercorrelation Between the Number of Total Errors, 
No Response Category, Latency, 
Errors on Immediate Test of Retention 
N 1 · 2 
Total Errors (140) 1,000 
No Response (140) ,2241 1,000 
Latency (140) . 4645* ,6671* 1,000 
Errors on (140) . 6473* ,1116 ,J449* 
Retention Test 
,05 
20 
4 
1,000 
response" category. Correspondingly, in subsequent analyses, 
measures of covariance was used wherever appropriate, 
Analysis of ·Total Number of Errors During Performance 
Means for the speed competition (sp), accuracy 
competition (ace), and non-competitive groups (nc) are depicted 
in Figure 2, 
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Figure 2, Mean total errors in performance for three speed 
competition groups (sp), three accuracy competition 
groups (ace) and a non-competition (nc) group 
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The number of errors recorded -undEfr the spe ed co mpe-
tition and the accuracy competition group were analyzed by a 
2 (competitive condition) x J (level of position) x 2 (sex) 
factorial analysis of variance design (Winer, 1971). Result s 
of this analysis are presented in Table F. 
No significant differences for the total number of 
errors were found for condition, levei or sex, All interaction s 
were also insignificant. 
An analysis was performed between each of the exper i-
m~ntal cells and the non-competitive group using Dunnett•s 
adaptation of the t statistic (Winer, 1971). Results of this 
analysis are shown in Table G, 
No significant differences on the total number of 
errors were found between any of the experimental condition s 
and the control group, 
Analysis of the "No Response" Measure 
In order to observe strategies used in approaching 
the task, the "no response" category was partialed out from 
the total error score and was viewed as a particular kind of 
response one may choose in a competitive situation, The means 
for the speed competition (sp), accuracy competition (ace), 
and non-competitive (nc) groups are depicted in Fi gure 3. 
A 2 (condition) x J (level) x 2 (sex) factorial 
analysis of variance _(Winer, 1971) for "no ;r-esponse" cate gory 
was performed. Although the test for homogeneity of variance 
was statistically significant, the analysis was performed in 
J.5 
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Figure J. Mean use of the "no response" cate gory for speed 
competition groups (sp), accuracy competition 
groups (ace), and a non-competitive (nc) group 
the light of the Norton (1952) and Boneau (1960) findin gs 
pertaining to the robust nature of this measure and with the 
realization that the tests of significance could not be held 
as strin gent at the ,05 level ori ginally adopted, These 
results are reported in Table 2. 
TABLE 2 
Summary Table for 2 x 3 x 2 Factorial Analysis 
of the "No Response" Measure 
Degrees of Mean 
Source Sum of Sg_uares Freedo m SgU:are 
C (condition) 17,6333 1 17,6333 
L (level) 40,2000 2 20,1000 
S (sex) J.JJ33 1 J.JJJ3 
CL 1,2666 2 0,6333 
cs 0,8JJJ 1 0,83JJ 
LS 1,2666 2 o.6.333 
CLS 2.4666 2 1.23JJ 
Error Term 524.1924 . 108 . 4.8536 
*p 
.05 
F 
J. 6J JO-i~ 
4.1 41 2➔~ 
0,6 868 
O, 1.305 
0,1717 
0.1305 
0,2541 
2J 
Significant mean effects were obtained betwe en 
treatment conditions and level of competition, The effects 
of condition are evident in the less frequent use of the "no 
response" category by the subjects in the speed competition 
(sp) condition than among subjects in the accuracy competition 
(ace) condition (I (sp)=1,J1; I (acc)=2,08). A Newman-Keul s 
test for levels of significance shows that subject _s in the 
tied group used the "no response" measure significantly les .s 
often than the subjects performin g under the other two leyels 
(I (tied)=.90' I (win)=l.95; I (lose)=2~25) while win and .lose 
did not differ significantly, 
A Dunnett•s t statist1c (Winer, 1971) was performed 
between ~ach of the experimental conditions and the non-
competitive group, Results are reported in Table J • . 
TABLE J 
Summary Table for Dunnett•s t Statistic 
Comparin g the Experimental Conditions to . the 
Non-Competitive Conditions on the "No Response" Measure 
Non-Competitive 
*p ,05 
Win 
Speed 
Lose Tied 
2.44* 2.J8* J.84* 
Win 
1,86 
Accuracy 
Lose 
1.22 
Tied 
Significant differences were found for each of the 
three levels of competition on the speed competition condition 
and the non-competitive condition as well as between the tied 
group of the accuracy competition condition and the non-
24 
competitive condition, Each of these gr oups made significantly 
less use of the "no response" measure than the non-competitive 
group. 
Analysis of Latency to Respond 
Means for the speed competition (sp), accuracy 
competition (ace), and non-competitive (nc) groups are depicted 
in Figure 
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Mean latencies to respond for three speed 
competition groups (sp), three accuracy com-
petition groups (ace), and a non-competitive 
group (nc) 
A 2 (condition) x 3 (level) x 2 (sex) factorial 
analysis (Winer, 1971) was applied to the data on latencies, 
and the results are reported in Table 4. 
TABLE 4 
Summary Table for 2 x 3 x 2 Analysis of Variance 
of Latency Measure for Speed Competition 
and Accuracy Competition Groups 
Degrees of Mean 
Source Sum of Sg,uares Freedom S9.uare 
C (condition) 205827.3,0000 1 205s27.3,oooo 
L (level) , .365775,0000 2 · 182887,5000 
S (sex) 209,0000 1 209,0000 
CL 284264,0000 2 1421.32,0000 
cs 1J028J,0000 1 1J028J,0000 
LS 94722,0000 2 47.361,0000 
. CLS 306814.oooo 2 153407,0000 
Error Term · 10128960,0000 108 93786,6250 
*p ,05 
25 
F 
21, 9463* 
1,9500 
0,0022 
1,5155 
1,3 891 
0,5050 
1,6357 
There is a significant main effect found between the 
two groups on condition with the speed competition (sp) group s 
taking significantly less time to respond than the accuracy 
(ace) groups (X (sp)=120 , 9; X (acc)=14?,1). 
Since there was a correlation between the "no 
response" category and latencies, an analysis of covariance 
(Winer, 1971) was performed, using "no response" as the 
covariate, These results are reported in Table 5, 
When "no response" is used as a covariate, the 
difference between the groups in terms of the speed at which 
they perform the task remains statistically significant, 
Therefore, the time difference in performance cannot be simply 
attributed to the use of the "no response" category, 
. A comparison was then made between each of the experi-
mental groups and the non-competitive group, using Dunnett•s 
t statisti6 (Winer, 1971), Results are reported in Table 6, 
Source 
TABLE 5 
Summary Table of Analysis of Covariance 
on the Latency Scores with the 
"No Response" Category as a Covariate 
Degrees of Mean 
Sum of Sguares Freedom . S9.uare 
26 
F 
C (condition) 1143357.0000 1 . 114 3357. 0000 18,711i ~ 
L (level) 48385.0000 2 2La92. 5000 0.3 959 
S (sex) 18.565.0000 1 18565.0000 0.30J 8 
CL 222263.0000 2 111131.5000 1.8187 
cs 81318.0000 1 81318.0000 1. JJ0 8 
LS 145080.0000 2 725LJ-0. 0000 1.1872 
CLS 1848J8.0000 2 92419.0000 1.5125 · 
Covariates 3590860.0000 1 3590860 .• 0000 58,766 6 
Covariate 2 3590859.0000 1 3590859.0000 58.76 66 
K (CLS) 
* p .os 
6538100.0000 107 61103,7383 
TABLE 6 
Summary Table for Dunnett 1 s t Statistic 
Comparing the Experimental Conditions to the 
Non-Competitive Condition on Latencies 
S12eed Accuraci 
Hin Lose Tied Win Lose . Tied 
Non-Competitive 3.08* 3~09* 4,82* 1.74 . 38 1,25 
* ,05 p 
Significant differences were found between each of 
· the speed competition groups and the non-competitive group with 
the responses to the speed condition being significantly faster 
than under the non-competitive condition. 
Analy s is of the Number of Errors on th e Immediate 'rest of 
Retention 
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Means for the speed condition (sp), _accuracy condi-
tion (ace) and the non-competitive (nc) groups are depicted 
in Figure 5. 
2,1 
1,8 
1,5 
1,2 
,9 
6 
• 
. 3 
0 
Figure 5. 
w L C 
Mean errors on immediate test for three speed 
competition groups (sp), three accuracy 
competition groups (ace), and a non-competitive 
(nc) group 
A 2 (condition) x 3 (level) x 2 (sex) factorial 
analysis of variance (Winer, 1971) was conducted on the error 
scores for the immediate test of retention. These results 
are presented in Table H, 
No significant differences were found for condition, 
level or sex. All interactions were also insignificant. 
A comparison was made between the experimental 
groups and the non-competitive group using Dunnett•s t 
statistic ( Winer, 1971). These results are presented in 
Table I. 
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No. significant differences were obtained between 
any of the experimental groups and the non-competitive group . 
on the number of errors made in the immediate test of retention. 
Analysis of the Number of Errors on the Delayed Retention Test 
Means for the delayed test of retention are reported 
in Tables 8-12. 
A 2 (conditions) x J (levels) x 2 (sex) factorial 
analysis of variance (Winer, 1971) was conducted, and the 
results reported in Table J. 
No significant differences were found for condition, 
level or sex, All interactions were also _ insignificant. 
A comparison was made between the experimental 
groups and the non-competitive group usin g Dunnett•s t 
statistic (Wirier, 1971), The results ~re presented in Table K, 
No significant differences were obtained between 
any of the experimental groups and the non-competitive group 
on the rn,1.mber of errors made in the delayed test of retention. 
Because of the limitations of the Dunri.ett' s t 
statistic in comparing treatment conditions with each other 
(Winer, 1971), it was not possible to directly test for se x 
difference between experimental and non-competitive groups. 
However, when separate analyses (Dunnett•s t statistic, Win er , 
1971) were conducted comparing male experimental subjects with 
the male control and female experimental subjects with female 
control, inspection of the data gave the appearance that the 
type of strategy used by males and females in competitive 
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situations, particularly involving the use of "no response", 
The results are reported in Table .7, 
TABLE 7 
Summary Table for Dunnett's t Statistic 
Comparing the Male Non-Competitive Group with the Male 
Experimental Groups and the Female Non- Competitive 
Group with the Female Experimental Groups on the 
"No Response" Measure 
·speed Accuracy 
Win Lose Tied Win . Lose Tied 
Male Non-Comp, 1,47 1, 47 2,64* 1,02 -,29 2,20 
.,,_ >< Female Non-Comp, J. 20* J.10* 4,so* 2. 50" 2,30* J. 50" 
* · • 05 p 
The use of the "no response" category in the non-competitive 
situation was more frequent for females than for males 
(X (f)=5.1; X (m)=2,5), These results are further supported 
by the significant difference in the standard deviation for 
the experimental · female group (F=16,81, p ,01), 
In summary, th 'e speed competition group is faster 
than the accuracy competition and the non-competitive groups, 
but there were no significant differences between any of the 
groups in the number of errors associated with performance 
nor on the immediate test, There was a significant difference 
between the non-competitive group and the competitive groiJps 
on the use of "no response" as a strategy, and the speed com-
petition group performed the task significantly faster than 
the other groups without any significant difference in errors, 
- -------------------- -
Discussion 
The present study investigated the influence of . 
varied competitive conditions on performance and retention 
in a recognition learning taS'k, It was hypothesized that 
subjects in the competitive conditions would make fewer 
errors in performance and retention than subjects in the 
non-competitive condition, This prediction was not confirmed, 
It was also predicted that the competitive conditions would 
produce shorter latencies in performance than the non-
competitive group, This prediction was confirmed for one 
treatment condition (the speed competition). There was no 
statistically significant difference between the accuracy 
competition group and the non-competitive .group in terms of 
latencies, Further, it was predicted that subjects in the 
speed competition group would work faster and make fewer 
errors in performance and retention than subjects in the 
accuracy competition groll,p. This predic .tion was partially 
confirmed, The speed competition group performed at a sig-
nificantly faster rate than the accuracy competition group. 
However, the speed condition employed in this study did not 
significantly influence the performance of subjects in either 
number of errors or in the retention of pres~nted material, 
Subjects performed faster, but not better, A further hypothe s i s 
concerned the relative position of the subjects in relation 
to their competitor, It had been predicted that subjects 
in the tied position would make fewer errors than subjects 
in the win or lose position, While there was some evidence 
that the tied position led to difference in t he subj ects' 
use of the "rio response" category, there was no support for 
a difference in the number of errors in performance or 
retention. 
In sum, speed competition was found to enhance 
efficiency (rate) of performance but was not si gnificantly 
related to proficiency (errors) in performance. 
J1 
The present findings are similar to those report ed 
by Clifford, Cleary and Walster (1971), They fo~nd no 
differences among competitive and non-competitive groups 
ei~her in performance or in retention wheri the ·task was a 
power task. The present study supports that finding. Clifford 
et al. (1972) hypothesized that there would be a difference 
in performance if the task were a simple one emphasizing 
speed, This study found no differences in performance and 
retention between a power o.r speed instructional set when the 
task was of moderate complexity. The only difference was 
in rate of petformance, 
A numher of explanations may be offered in accounting 
for the present findings~ 
One possible explanation is that the instructional 
set employed was not effective in creatin g a competitive 
situation. A major component of competitive performance is 
motive (Johnson & Johnson, 1975). Since no measure of com-
petitive motive was employed, the subject's competitiveness 
within these conditions was not directly assessed but was 
assumed. It may be questioned whether the subjects viewed 
the treatment conditions as competitive. The nature of th e 
competitive conditions employed was one that involved a 
J2 
"fake" competitor. However, since the treatment conditions 
were rtot empirically validated, it may be reasonable to assume 
that the instructional sets employed were not supported 
behaviorally. There is some question as to the effectiveness 
of a remote competitor in affecting a competitive motive among 
second graders. Social psychological research has suggested 
that goals which are established by people who are remote from 
an individual and towards whom they feel no affinity may not 
be perceived as being relevant to them, and, therefore, not 
affect their behavior (Cartwright & Zander, 1953). Research 
by Clifford (1971) indicates that children d~ not respohd under 
conditions of superimposed norms. 
An alternative to the above explanation was that the 
treatment was only partially effective in influencing per-
formance and retention. The speed competition instructions · 
did result in significant differences in response latencies. 
The subjects in the speed competition group did respond 
significantiy faster than subjects in the other two groups, 
H0 wever, this was not accompanied by a reduction in errors, 
Although this result indicates that the instructional set 
for speed was effective, it still leaves open the question of 
whether the competitive set was e.ffective. Whether the initial 
or alternative explanation bf those data is correct appears 
contingent, as suggested in the preceding discussion, upon the 
employment of some behavioral measure of competitive motive~ 
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The present study indicates that an instructional set may be 
.a necessary but not sufficient condition for enhancing per-
formance on a cognitively-related task, 
Another possible explanation of the data entails 
task difficulty, Most studies have employed motor tasks or 
simple arithmetic problems as competitive tasks (Hurlock, 1927; 
Maller, 1929). Clifford (1971) employed a digit-letter copyin g 
task as her speed task, She speculates that this type of 
simple task is the only type where competition would be 
effective, In subsequent research, when a word-building task 
was employed and competition proved ineffective, she hypothe-
sized that this task was on the high end of the task difficulty 
continu~m and was, in part, the reason competition was 
ineffective. She suggested that the difficulty fa6tor of the 
word-building task she employed might have been lowered if 
definitions of the words employed had been provided, Her 
explanatiort of these data, however, is highly speculative 
since no standard measure of task difficulty has been offered, 
Since task difficulty appears to be a factor in weighing the 
effectiveness of competition, more research into task 
difficulty appears necessary, Whatever the results of such 
investigations, however, it is apparent that the present 
task was not a highly difficult one but one of Basy-to-moderate 
complexity, As such, the present results may be viewed as a 
confirmation of Clifford's findings, In .this study the 
competitive instructional set was effective in increasing 
the speed at which the task was performed, The performance 
of this task involved a psychomotor component - pushin g a 
button in front of a picture. However, the quality of per-
formance (viz. number of errors) is a cognitively-related 
function. The competitive set involving speed, therefore, 
J4 
may affect a change in the psychomotor aspect of performance 
but not in the quality of performance which reflects co gnitive 
processes, 
Two other explanations may be considered. Clifford 
(1972) studied fifth and sixth grade children; this study 
employed second grade children, It may be su ggested that 
second graders do not possess a sense of competition . comparable 
to that of fifth and sixth graders, This age variable must 
be viewed both developmentally and educationally. Having had 
three or four more years to mature and to be exposed to a 
competitive setting (schools), fifth and sixth graders' per-
formance in a competitive setting may be significantly 
different than that of second graders. This is supported 
by . the finding of Madsen (1971) and Nelson (1970) who found 
that American children become more competitive with increasin g 
age and exposure to fo~mal education. 
Consideration rnust also be directed to the possibi-
lity that the task itself held the subjects• interest, 
Clifford, Cleary and Walster (1972) proposed that the effe c t s 
of competition may be related to a deprivation-satiation 
factor, "The greater the saturation, the less effective is 
reinforcement, The more intrinsically competitive the task, 
the less effective is superimposed competition" (Clifford et al, 
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1972). The task employed here had a built-in competitive 
factor - the subjects received feedback on whether their 
responses were correct or not. Additional feedback may have 
been superfluous to the task at hand. 
The relative position of the competitor was not a 
statistically significant factor in this study. This may 
have been due to the small distance which was established 
between the competitors. At no point was any subject more 
or less than four behind or ahead. This may have been too 
close to establish these positions as separate from the tied 
condition. 
No significant sex differenc .es were found on any 
of the measures which could be directly analyzed. There wer e 
indications, however, that there may be differences between 
males and females which should be further pursued. Comiskey 
(1975) found that there was a significant difference between 
males and females on the strategies employed in a competitive 
as opposed to non-competitive situation, particularly for 
females. Females used the "no response" category much more 
often than did the males in a non-competitive situation. 
Although this hypothesis could not be analyzed in a direct 
manner because of the design of the present study, 'when the 
male and female experimental groups were compared to their 
respective non-competitive groups, the female experimental 
groups showed significant differences in strategy in terms 
of the use of "no response" as a response choice whereas the 
male group did not. Both males and females used the "no 
J6 
response" category at approximately equal ratios under the 
competitive conditions. Under the non-competitive condition 
females used it to a greater extent. This change, then, may 
be attributed to the difference in the means of the two 
non-competitive groups. This is further supported by the 
significant difference in the standard deviation for the 
experiment .al female group, especially in the speed tied 
condition when compared to the females in the non-competitive 
condition. The standard deviation for the males was not 
significantly different. These differences ·may indicate 
that females employ a different strategy than males in a 
non-competitive situation but change their strategy when that 
situation becomes a competitive one. It is of interest to 
note that there was no concomitant difference in the number 
of errors made by the male or female groups. 
The analysis of these data leads to some suggestions 
for direction in future research. In dealing with competition, 
careful note need be given to the effectiveness of the com-
petitive set employed. One way of approaching this criterion 
would be to employ a performance measure for judging a 
subject's competitive interest in the task at hand. Mithaug 
(1973) . has suggested that feedback given to the subject be 
placed behind a screen which the subject would in some way 
move in order to view his/her relative position. Social game 
theory employs such a behavioral measure by viewing the 
person's choice of strategy (McClintock, 1972) or by recordin g 
the direction of the subject•s string pulling (Madsen, 1971). 
J7 
A comparable behavioral measure would provide a means for 
judging the subject's interest in the comparative aspects of 
the learning situation. 
Supplementing this behavioral measure of competitiv e 
mo~ive, McClintock's research on social motive offers addi-
tional guidelines for appraisin g response set. McClintock 
has begun to make distinctions between personal motives such 
as competitive, cooperative, individualistic and altruistic 
orientations which appear to influence one's response set. 
It would be of interest to see if subjects who were partialed 
. out as having a particular competitive orientation actually 
performed better on a competitive learning task than subject s 
who clearly employed alternative motives. 
When using a competitive set involving levels of 
position in regard to competitor, it is also necessary to 
partial out the effects of the competitive set from the effects 
of speed and accuracy instructions, One way to accomplish 
this goal would be to design research involving another treat-
ment group whose instructions would include speed and 
accuracy instructions without reference to the relative com-
petitive position of the subjects. This approach would allow 
a more direct comparison b~tween relative positions and a 
more equivalent control group. This might also provide a 
clearer answer to whether the competitive conditions were 
effective or not, 
Additional research is needed in specifying the 
conditions under which competition is an effective or ineffec -
tive instructional set. Competition is obvipusly a comple x 
phenomenon involving difficulty of the task, motive of the 
subject, identity of the competitor and relative position 
within competition. 
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Further ~xploration must extend to the effects of 
competition in terms of both internal and external motivatio n . 
In addition, it may be asked whether a meaningful laboratory 
analog to a complex social situation (as school is) can be 
found. This study has shown that ~ompetition may be effective 
in improving speed of performance without loss of accuracy 
on a recognition task. This finding does not, however, offer 
an optimistic view of competition as an effective approach 
to the solution of complex tasks. Considering the other 
effects which may be inherent in a competitive set .(Johnson & 
Johnson, 1976), competition within the school system should 
be used with caution and care , 
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and the rules lead to a situation which encourages this sharing, 
then cooperation is enhanced. Mead (1942) defines competition 
as the act of striving for what another is simultaneously 
striving for and cooperation as the act of working together for 
a common goal. 
Deutsch (1949) emphasizes the difference in goal achieve-
ment possibilities. A cooperative situation involves "promotivity 
interdependent goals" where no one in the group can achieve his 
own goal unless each member of the group can achieve his own·. 
The outcome sought reflects a common good, If a goal situation 
is defined so that any individual achieving that goal makes it 
unattainable . for the other group members, Deutsch (1949) defines 
this situation as possessing "contriently interd .ependent goals" 
and considers such a situation competitive. In the competitive 
condition, therefore, when a person strives to increase his chances 
of attaining a goal, he decreases the chances of another. In 
analyzing these differences, Deutsch was concerned with group 
process rather than with effective outcomes and therefore he 
had little to say in terms of the effect of the competitive 
situation on the individual. 
A useful and prevalent distinction, similar to Deutsch's, 
has been adapted from mathematical game theory. Referring to 
goals on rewards attached to the situation, social game theory 
proposes a distinction between zero sum games and non-zero sum 
games. Zero sum games are those in which the winnings of one 
player are evenly ·balanced by the losses of another (Wrightman, 
19?2). Thus, it is an "I win, you lose" situation. This is 
comparable to many betting situations, sports contests and 
academic performances. However, in many situations, wins and 
losses are not equally distributed • . The payoffs to both 
players often add up to more than or less than zero. Furthermore, 
in non-zero sum games, payoffs generally depend on the choices 
which both players make. Consequently, their outcomes are 
interdependent. 
McClintock (1972) has further refined this latter 
approach. In focusing on non-zero sum games, he has identified 
four separate orientations which people can adopt. In situations 
involving social interdependence, a person ·• s choice o.an arise 
from one or a combination of four motives, maximizing one's own 
gain (individualistic)a maximizing another's gain (altruistic); 
maximizin~ _:joint gain (cooperative), and maximizing one's relative 
gain (competitive). In his competitive approach, therefore, 
the person is not simply working for as many points as possible 
(own gain) but is choosing to maximize the difference between 
his own gain and the other person's gain, Thus, the emphasis 
is placed on competition with another. In exploring situations 
which best exemplify this concept, McCliritock (1972) points to 
the school system as a prime example of the competitive motive. 
While Deutsch (1949) and McClintock (1972) have _ 
approached competition from a personality orientation, Kelley 
and Thibaut (1969) view competition/cooperation within a learning 
theory framework. Competitition is defined in situations in 
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·which one person is rewarded with the maximum reward while the 
others receive a minimum reward. A cooperative situation is one 
in which the rewards that individuals receive depend on performance 
of the group as a whole. In both contexts, the motivation of 
individuals is contingent on the system of rewards operating in 
the situation. Johnson and Johnson (1975) suggest that Kelley 
and Thibaut's definition is helpful when dealing with extrinsic 
motivation while Deutsch's definition is more applicable to a 
situation where the focus is intrinsic motivation. 
Within laboratory settings, Weingarten and Meshner (1966) 
and Lindsley (1966) employed competitive c'?ntingencies to identify 
competitive behavior where one person's reinforcement precludes 
the reinforcement of another. Mithaug (1973) also identified 
competition in terms of the relationship between task performance 
and competitive contingencies. He further suggests that it be 
defined in terms of the relationship between one's score and the 
competitor's score. This provides a link ·to McClintock's (1972) 
definition of competitive motive. 
Competition, as lt emerges from this review, can be 
defined as behavior exhibited in a win-lose situation in which 
the relative performance of a subject is stressed in relation to 
the performance of a competitor. 
Paradigms for Investigating Competition 
The study of . competition has involved three research 
paradigms, game theory, laboratory settings and academic task-
oriented research. 
Game Theory, In game theory, the major emphasis is on 
social motive. Much of the research concentrates on cooperation 
and views competition as maladaptive. Results are reported 
in terms of the proportion of cooperative choices selected 
(Deutsch, 19581 Wilson & Bixenstine, 1962s Gallo & McClintock, 
1965). The effects of competitive motive are not fully explored 
and, in fact, are dependent upon the other person's choice. 
Perhaps the most frequently used instrument within 
this approach is the Prisoner Dilemma Grune (PDG). Studies involving 
this instrument emphasize decision-making skills where one person's 
reward or return is fixed not only by his own choice but by the 
choice of the other person. The outcome for each is interdependent. 
A competitive choice would be one ih which one player maximized 
the other person~ loss while exploiting their cooperation. 
There is no clear-cut reward for a competitive approach because 
there is no clear-cut competitive choice. 
Mcclintock criticizes the PDG paradigm as inadequately 
delineating the role of motive used in selecting a response 
strategy. The same motive could lead to either a competitive or 
cooperative choice. Since motive is the main focus of game 
behavior, the Maximizing Difference Game (MDG) (McClintock, 1972) 
and later the Two-Choice Decomposed Game (DG) (Messick & 
McClintock, 1968) were designed in order to strengthen the competi-
tive choice possibilities and to clarify the motive aspect 
within the game situation. Four major motives can be ascertaineda · 
maximizing joint gain (cooperation), maximizing other's gain 
(altruism); maximizing one's own gain (individualism)a and 
maximizing relative gain (competition). These instruments 
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(MDG, DG) provide a view of different motives which determine 
choice in an interdependent social situation • . On the Decomposed 
Game, the interdependence of the players is less obvious because 
it focuses the player•s attention on their own performance, 
Their outcomes are still . interdependent. This approach views 
competition as it occurs in various social settings but does not 
encompass the full range of competitive situations. For example, 
what of the situations in which competition is an established . 
factor and cooperation is not an adaptive response? These 
instruments reward interdependent performance rather than the 
single performance of the best competitor. In addition, research 
involving the Prisoner Dilemma Game, the Maximizing Difference 
Game. and · the Decomposed Game,. while helpful in delineating vari-
ables that involve choice of competitive motive, are not as 
informative as to the effects of that choice once it has been 
made in particular situations, 
In a similar theoretical view, Madsen (1967) devised a 
Cooperation Form Board to study cooperative and competitive 
motives. The object of this game is to encourage two or more 
children to cooperate in crossing a marker through circles. 
Each child has control of a string attached to the marker. 
He/she must cooperate in order to move it anywhere but toward 
himself. Competition, within this setting, is again counter-
productive and inevitably leads to a decrease in performance. 
"The only rational strategy was a cooperative one" (Madsen, 
1967). 
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Laboratory Settings, Sidowski, Wyckoff and Taborg (1956) 
studied behavior in a "minimal social situation". Here two 
people, unknown to each other and isolated from one another, 
are situated in front of two buttons. They are instructed to 
press either of these buttons until asked to stop. When the 
buttons are pushed, they encounter either reward or punishment 
(shock), Both results are dependent upon the buttons pressed 
by ·the other person • . This situation is the laboratory parallel 
of social game situations. Again. the emphasis is on learning to 
cooperate in a situation in which outcome is dependent upon 
another person. This paradigm has been employed in studying the 
development of cooperation in dyads under a variety of conditions 
(Kelley, Thibaut, Radloff & Mundy, 19621 Rabinowitz, Kelley & 
Rosenblatt, 19661 Sidowski, 1957). · 
Mithaug (1973) suggests a paradigm in which . the subjects• 
. competitive behavior is inferred when the person seeks out 
information concerning their performance in comparison to that 
of a competitor. · In this situation, the subject is rewarded for 
surpassing a· competitor and feedback is provided in terms of the 
differential score between the two, This can be an extremely 
useful paradigm for studying the effects of competition within 
a controlled situation. 
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Academic Task-Oriented Research, The aim of academic 
task-oriented research is to study the effects of competition 
on various tasks bearing academic application. Most ·of the 
early literature focused on a comparison of subject•s reactions 
within competitive situations involving motor tasks (Triplett, 
18971 Greenberg, 19321 Chapman & Feder, 1917). Kagan and Carlson 
(1975) employed an assertiveness pull scales Ryan and Strawbridge 
(1969) a lever pulls Clifford (1971) a digit substitution task. 
These tasks have their parallel in the Madsen Cooperation Board 
and Lindsley•s stylus and hole task. Clifford (1972) asks, 
however, whether these results possess real academic analogs. 
Other approaches have employed tasks which are more open 
to educational applications. Hurlock (1927) and Maller (1929) 
focused attention on an addition task as did one of Chapman and 
Feder•s (1917) three tasks. Peplaus · (197.3) and House (1974) 
employed an anagram task while Clifford (1971, 1972) . used both 
a computational .task and a word list. Clifford's research is most 
applicable to educational objectives since it views -the effects 
of competition in a classroom setting, using the c.lassroom as the 
unit of measure. This provides ·us with a model for research 
which can explore the effects of competition within the complex 
classroom situation. However, it is limited in its ability to 
isolate and explore the degree to which various factors contribute 
to enhancing or inhib!ting performance under competitive 
instructions. Since classroom behavior is a function of personal 
and situational motives, it appears incumbent upon us to demonstrat 
5J 
the effects of setting as a singular variable previous to 
explaining the interrelationship of cojoint operations or motives. 
· Clifford's research provides an approach to classroom-level 
performances it ignores the effect of social setting, internal 
motive and differential individual response to competitive 
instructions. 
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TABLE A 
Means and Standard Deviations of Total 
Number of Errors Scores for Three Speed Competition Groups, 
Three Accuracy Competition Groups, 
and a Non-Competitive Group 
· L e V e 1 S 
1 2 J 
Win Lose Tie 
x s x s x s 
Speed 1J.45 5.BJ 1J.10 4,77 14.10 6,5 6 
Accuracy lJ.25 5,22 15,2 5.JB 16,1 7.3 7 
------------------------------------------------------------
Non-Comp. 14.65 6,0J 
TABLE B 
Means and Standard Deviations of "No Response" 
Measure for Three Speed Competition Groups, 
Three Accuracy Competition Groups, 
and a Non-Competitive Group 
L e v e 1 s 
1 2 J 
Win Lose Tie 
x s x s x 
Speed 1,70 2,JB 1,75 2,04 .so 
Accuracy 1,70 2,10 2,75 2,6J 1,JO 
s 
1,14 
1.,45 
-------~----------------------------------------------------
Non-Comp. J,80 4.86 
TABLE C 
Means and Standard Deviations of Latencies 
to Respond for Three Speed Competition Groups, 
Three Accuracy Competition Groups, 
and a Non-Competitive Group 
L e V e 1 S 
1 2 
56 
J 
Win Lose Tie 
x s x s x s 
Speed · 1268,80 324,39 1268.45 209,06 1089,95 278 ,60 
Accuracy 1402,55 307,58 1551,00 J12, 82 1459,45 376, 93 
Non-Comp, 1585,65 424,73 
TABLED 
Means and Standard Deviations of Numbe~ 
of Errors on Immediate Test for Three Speed Competition Group s , 
Three Accuracy Competition Groups, 
and a Non-Competitive Group · 
L e V e 1 S 
1 2 J 
Win Lose Tie 
x s x s x s 
Speed 1,15 1,J4 . 45 ,82 ,65 1. 85 
Accuracy .80 1,19 ,70 . 92 1.10 1, 51 
Non-Comp, 1,10 1.25 
TABLE E 
Means and Standard Deviations of Number of 
Errors on Delayed Test for Three Speed Competition Groups, 
Three Accuracy Competition Groups, 
and a Non-Competitive Group 
L e V 8 1 S 
1 2 J 
Win Lose Tie 
x s x s x s 
Speed ,89 1,60 ,69 1,4J 1,06 1,98 
Accuracy ,98 1, 71 1,11 1,59 . 94 1,60 
Non:..Comp, ,84 1,J.3 
TABLE F 
Summary Table for 2 x J x 2 Factorial Analysis 
of Total Errors in Performance for Speed Competition 
and Accurac~ Competition Groups 
Degrees of Mean 
Source Sum of S9.uares Freedom Sguare F 
C 50,7012 1 50,7012 1,4075 
L 61,4011 2 Jo,7006 0,8523 
s 28,0J44 1 28,0J44 0,7783 
CL JJ,8010 2 16,9005 0,4692 
cs 48,1J45 1 48,1J45 1,JJ6.3 
LS 8,8677 2 4,4888 0,1231 
CLS 25,8677 2 12,9.3.38 0,.3591 
K (CLS) 3890,.3711 108 
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TABLE G 
Summ_ary Table for Dunnett 's t Statistic 
Comparing the Experimental Conditions to the 
Non-Competitive Condition 
\'lin 
Speed 
Lose Tie 
Accuracy 
Win Lose Tie 
Non-Competitive .64 . 82 - ,29 ,74 -,29 .77 
TABLE H 
Summ·ary Table for 2 x J x 2 Analysis of Variance on 
Errors on Immediate Test for Speed Competition and 
Accuracy Competition Groups 
Degrees of - Mean 
Source Sum of Sguares Freedom S9.uare F 
C o.4o84 1 0,4084 0.2627 
L J.4667 2 1.7J3J 1,1150 
s 0,4084 1 0,4084 0.2627 
CL .J,4667 2 1,7333 1.1150 
cs . 0,6750 1 0,6750 o.4J42 
LS o.4667 2 0,2JJ3 0.1501 
CLS 1,8000 2 0,9000 0.5789 
Full Model 167,8990 108 1.5546 
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rrABLE I 
Summary Table for Dunnett•s t Statistic 
Comparing the Experimental Conditions to the 
Non-Competitive on Errors on Immediate Test of Retention 
Accuracy 
59 
Win 
Speed _ 
Lose Tie Win Lose Tie 
Non-Competitive 0 1.79 1.28 .89 1.15 ,12 
TABLE J 
Summary Table for 2 x J x 2 Analysis of Variance 
on Errors on the Delayed Test 
for Speed Competition and Accuracy Competition Grou:gs 
Degrees of Mean 
Source Sum of Sguares Freedom S9.uare F 
C 0.37119 1 0,37119 0.16701 
L 0.20093 2 0.10046 0,04520 
s 1,72906 1 1,72906 0,77799 
CL 1,31726 2 · 0,65863 0,29635 
cs 0,24170 1 0,24170 0, 10875 
LS 4.98840 2 2.49420 1,12226 
CLS · 2.95683 2 1, 47842 0.66521 
Error 204.46898 92 2,22249 
TABLE K 
Summary Table for Dunnett's t Statistic 
Comparing the Experimental Conditions to the 
Non-Competitive on Errors on the Delayed Test of Retention 
Win 
Speed 
Lose Tie 
Accuracy 
Win Lose Tie 
60 
. Non-Competitive .81 1, 31 .55 • 91 -.86 -1.26 
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Raw Data 
---
Sex* Condition* Level * . Subject Errors NR Latency IT* DT~~ 
1 1 0 01 16 04 1576 1 
1 1 0 02 11 00 106J 2 2 
1 1 0 OJ 12 07 2164 · 0 
1 1 0 Ql-1, 17 00 0927 2 2 
1 1 0 05 10 06 1568 · O 
1 1 0 06 10 00 1494 0 0 
1 1 0 07 09 01 1406 0 0 
1 1 0 08 28 18 2JL~6 2 2 
1 1 0 09 14. 12 2008 0 0 
1 1 0 10 15 OJ 1773 0 0 
2 1 0 01 J2 10 2608 4 2 
2 1 0 02 11 00 1513 0 0 
2 1 0 OJ 17 06 1403 J 0 
2 1 0 Qlj, 14 02 16 81 2 0 
2 1 0 05 11 00 1459 0 0 
2 1 0 06 16 01 1329 2 J 
2 l 0 07 11 OJ 1230 0 0 
2 1 0 08 16 00 1535 2 
2 1 0 09 16 OJ 154-2 2 
2 1 0 10 07 00 1088 0 
1 2 1 01 07 01 1045 0 0 
1 2 1 02 09 07 144J 0 1 
1 2 1 OJ 04 00 0999 . 1 0 
1 2 1 04 OJ 00 1012 0 0 
1 2 1 05 17 00 1508 J 4 
1 2 1 06 17 OJ 1204 2 2 
1 2 1 07 27 02 1666 4 4 
1 2 1 08 17 06 1759 0 0 
1 2 . 1 09 17 00 0822 1 · 6 
1 2 1 10 08 00 0900 0 0 
2 2 1 01 09 00 1011 0 2 
2 2 1 02 09 00 1010 0 2 
2 2 1 OJ 14 05 1773 J 0 
2 2 1 0L~ 19 00 0939 0 0 
2 2 1 05 18 00 1119 2 
2 2 1 06 12 00 1264 0 0 
2 2 . 1 07 18 04 1476 0 0 
2 2 1 08 16 05 1781 2 2 
2 2 1 09 13 01 1601 J 0 
2 2 1 10 15 00 1044 2 0 
6J 
IT* ~~ 
* 
. .I(. Level* Subjec t Error s NR Laten cy - DT" Sex Condition ~ 
1 2 2 01 06 02 1111 0 
1 2 2 02 11 08 14J 9 0 0 
1 2 2 OJ 16 02 1507 0 
1 ·. 2 2 04 09 OLI- 1414 0 0 
1 2 2 05 10 00 0868 0 0 
1 2 2 06 08 01 10 05 0 0 
1 2 2 07 1J 01 1J9J 1 0 
1 2 2 08 08 01 111 5 0 0 
1 2 2 09 22 01 13,78 2 0 
1 2 2 10 1J . 00 . 14 J 6 0 0 
2 2 2 01 17 01 1J 20 0 J 
2 2 2 02 20 OJ 1503 2 2 
2 2 2 OJ 09 OJ 125 8 0 
2 2 2 04 18 00 1402 0 2 
2 2 2 05 19 00 11 5LJ. 2 
2 2 2 06 07 01 10 95 0 0 
2 2 2 07 19 02 1J J J 2 4 
2 2 2 08 12 00 0872 0 0 
2 2 2 09 12 05 158 7 0 0 
2 2 2 10 13 00 1179 0 0 
1 2 J 01 10 00 0651 0 0 
1 2 J 02 09 00 054 4 0 0 
1 2 J OJ 22 00 100 9 J J 
1 2 J 04 1J 01 128 J 0 0 
1 2 J 05 10 00 0777 0 0 
1 2 J 06 17 00 1385 2 2 
1 2 3 07 05 00 121 4 0 0 
1 2 J 08 29 00 0964 4 5 
1 2 J 09 06 01 1007 0 0 
1 2 J 10 10 01 11+65 0 0 
2 2 J 01 09 00 1212 0 
2 2 3 02 13 00 079 8 0 
2 2 J OJ 29 00 1394 4 5 
2 2 J 04 15 00 117 9 0 2 
2 2 J 05 19 00 0882 0 0 
2 2 J 06 1J 00 1411 0 0 
2 2 J 07 17 00 12 67 0 0 
2 2 J 08 13 05 1467 0 0 
2 2 J 09 11 00 086 1 0 O· 
2 2 J . 10 12 00 1029 0 2 
64 
Sex * Condition;~ Level* Sub,ject Errors NR Latency IT* DT➔~ 
1 J 1 01 15 OJ 1718 0 
1 J 1 02 . 12 02 1445 0 
1 J 1 OJ 17 00 1176 0 0 
1 J 1 04 19 00 lL~94 J 5 
1 J 1 05 08 00 1350 0 2 
1 J 1 06 12 07 1983 J 1 
· 1 J 1 07 05 00 0997 0 0 
1 J 1 08 08 01 .0990 0 0 
1 J 1 09 19 OJ 1721 0 0 
1 J 1 10 09 10 1190 0 0 
2 J 1 01 09 00 1146 0 0 
2 J 1 02 08 01 . lL~OJ 2 1 
2 J 1 OJ 17 00 1184 · 2 4 
2 J 1 04 16 04 1681 0 2 
2 J 1 05 18 00 1277 1 1 
2 J 1 06 16 06 1808 J 0 
2 J 1 07 . 10 02 1252 o. 0 
2 J 1 08 24 02 1670 2 
2 J 1 09 17 00 0882 0 0 
2 J 1 10 06 OJ 1684 0 0 
1 J 2 01 14 00 1355 1 0 
1 J 2 02 13 01 1501 0 0 
1 J 2 OJ 17 07 1950 0 2 
1 J 2 04 09 00 0987 1 0 
1 3 2 05 14 00 0993 0 2 
1 3 2 06 11 00 1246 2 0 
1 J 2 07 31-1, 07 1948 3 4 
1 J 2 08 17 04 · 1639 0 1 
1 3 2 09 14 06 1671 0 0 1 . J 2 10 16 OJ 1793 0 
2 J 2 01 14 01 1504 0 1 
· 2 J 2 02 09 02 1508 0 0-
2 J 2 OJ 14 06 . 2074 0 0 
2 J 2 04 09 00 1131 0 0 
2 J 2 05 19 00 1566 1 · o 
2 J 2 06 17 05 1788 1 2 
2 J 2 07 · 15 00 1232 0 0 
2 J 2 08 20 0.5 1740 1 4 
2 J 2 09 1J 04 16J4 2 
2 J 2 10 15 05 1760 2 l-1, 
Sex * Condition * Level* Sub,ject 
· 1 J J 01 
1 J J 02 
1 J J OJ 
1 J J 04 
1 J J 05 
1 J J 06 
1 J J 07 
1 J J 08 
1 J J 09 
1 J J .10 
2 J J 01 
2 3 3 02 
2 J J OJ 
2 J J 04 
2 J J 05 
2 J J 06 
2 J J 07 
2 J J 08 
2 3 3 09 
2 3 J 10 
*sex, F=l 
M=2 
condition: Non-competitive=1 
Speed=2 
Accuracy=) 
level: . Not Applicable=O 
Win=1 
Lose=2 
Tie=J 
NR=No Response 
IT=Immediate Test 
DT=Delayed Test 
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Errors NR Lat enc y IT* DT1i-
12 01 ·1394 0 2 
26 02 2303 5 2 
22 04 1960 2 o · 
1J 02 1878 0 0 
17 01 1840 0 
18 02 1469 0 
24 04 1893 2 2 
11 00 1277 0 0 
08 00 0862 0 0 
16 00 11J5 0 0 
07 04 1123 0 0 
12 01 14J4 0 0 
1J 01 1184 2 0 
J2 00 1700 4 
06 00 1081 0 0 
22 00 1178 0 4 
10 OJ 1558 2 0 
28 00 16JO 3 J 
15 01 1252 1 
10 00 10J8 . 1 2 
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